well-built man, not dyspnceic at rest, and presenting no evidence of congestive failure. Pulsation was seen and felt to the right of the sternum, where there was a diastolic shock. The presence of dilated venules along the line of diaphragmatic attachment suggested early vena azygos obstruction. The pulse was 92, with frequent premature beats; the blood pressure 140/60; and the arteries not unduly thick. On auscultation, a loud diastolic murmur was heard at the base and down the left sternal edge; the murmur was louder to the right than to the left of the sternum. No tracheal tug was felt. The knee jerks were brisk, and the pupils a little sluggish to light and not quite circular. On X-ray screening, the whole thoracic aorta was diffusely dilated. There was a considerable degree of left ventricular enlargement (Fig. 1) , and the trachea was displaced to the right. His electrocardiogram showed numerous right ventricular premature beats, but was otherwise normal (Fig. 2, A) . The diagnosis was aortic aneurysm, with aortic regurgitation. In view of the acute onset after violent physical effort, the possibility of either a ruptured valve or of a dissecting aneurysm was discussed. The latter diagnosis was considered to be improbable, because, apart from the onset, the clinical picture was typically that of a non-dissecting thoracic aneurysm. Moreover the radial and femoral pulses were equal, and it was thought that the combination of a dissecting aneurysm with free aortic regurgitation would hardly allow such a degree of physical activity as the patient had proved himself to be capable of (Fig. 2, B) . He was strongly advised not to follow the army of occupation into Holland, but felt that his knowledge of group.bmj.com on July 8, 2017 -Published by http://heart.bmj.com/ Downloaded from DISSECTING ANEURYSM the Dutch canals and their pumping stations was so unique that he insisted on going. He went by air to Brussels in September 1944. On his return he was able to work in his office only two or three days a week. He was increasingly dyspnceic on slight exertion, but his ventricular rate was easily controlled by a small dose of digitalis, and there was no congestive failure. In January 1945 an orthodiagram showed some further enlargement to the right (Fig. 3) . Subsequently his condition deteriorated rapidly, and on March 4, 1945, he was admitted to St. Thomas's Hospital on account of increasing paroxysmal dyspncea without evidence of congestive failure. On March 17, at 9.30 p.m., there was a sudden onset of sternal pain with severe dyspncea, rapid pulse, sweating, and pulmonary cedema. He improved under morphia, but died within a few minutes at 10.30 a.m. on March 18.
AUTOPSY REPORT The body was that of a well-nourished adult male.
Heart. A moderate excess of straw-coloured fluid was present in the pericardial sac. The heart was greatly enlarged, both sides showing the increase, but particularly the left. On section, the left ventricle showed hypertrophy, thethickness of its wall varying between 1-5 and 2-0 cm. Its cavity was dilated, the maximal internal diameters being approximately 7 cm. horizontally and 9 cm. in the superior-inferior direction. The right ventricle showed the9e changes to a corresponding degree, the thickness of its wall varying between 0-6 and 10 cm., and its internal diameters being both approximately 8 cm. The ventricular muscle appeared homogeneous and of normal consistency. The left auricle contained a thrombus in its appendix of approximately 15 cm. in diameter.
The tricuspid and pulmonary valves were normal. There was slight thickening of the edge of the posterior cusp of the aortic valve, and atheroma of the aortic cusp of the mitral valve. The aortic ring appeared dilated, its diameter being about 3 cm. The site of the intra-pericardial part of the aorta was occupied by a soft spherical mass having maximum Jiameter of 7 5 cm. (Fig. 4) . The group.bmj.com on July 8, 2017 -Published by http://heart.bmj.com/ Downloaded from M. CASSIDY AND J. PINNIGER the right auricle, compressing the latter posteriorly. Its surface was smooth, shiny, and for the most part of pale, blue-white colour. The mass was not adherent to any of the surrounding cardiac tissue except at the line of junction.
The coronary arteries were normal except for very slight patchy atheroma. Aorta. On section, a horizontal rent in the intima was seen, extending from above the middle of the left posterior cusp round the left side across the anterior surface to the right lateral aspect, terminating just posterior to the union of the anterior cusp with the right posterior one. The maximal width of the rent was 2-5 cm.; its length was approximately 8 cm. The edge of the rent above the left posterior cusp was formed by free intima, which extended for about 3 cm. along its length. Here the floor was recently formed blood clot, part of the surface of that filling the intra-pericardial aneurysmal dilatation (Fig. 5) . For the rest of the rent, the intima was bound by adhesions in an irregular manner to the media, which in this area also formed the floor (Fig. 6 ). The maximal width of the intimal tear was at the site of the visible portion of the blood clot and the adjacent area of the medial floor. At the line of contact of the above-mentioned blood clot and medial floor, i.e. approximately superior to the junction of the anterior and left posterior cusps, there was free space which communicated superiorly and slightly to the right with a dissection in the posterior part of the ascending aorta. That part of the vessel immediately inferior to this free space showed slight saccular dilatation and gross irregularity of surface, much of which was due to localized atheroma.
It was apparent that the free space above mentioned formed the path of flow for the blood into the dissected false passage, and the small saccular dilatation and roughening of the aortic surface below was brought about by the impinging of the blood here on its passage through. The aneurysmal dilatation into the pericardium and the rent with a free intimal edge indicated a much more recent change.
The dissection, which initially lay posterior, tracked slightly to the left as it progressed upwards. The aneurysm thus formed posterior, inferior and right lateral relationships. The left lateral relationship was formed by the left pulmonary artery. The diameter of the. dissection was here approximately 3 cm.
In the region of the arch of the aorta the false passage lay posterior and slightly inferior. There was only very small penetration upwards round the beginning of the innominate, left common carotid and subclavian arteries, reaching a maximum of 05 cm. These vessels thus formed the most superior border of the false passage (Fig. 7) change to a similar degree on the common wall in the corresponding places. The true aorta was also moderately atheromatous in all its extent. The posterior wall of the false passage showed in addition great unevenness of surface, raised white areas standing out from depressed more grey-white areas. There was also considerable wrinkling of the surface, particularly in a longitudinal direction.
Cross-section of the two channels at the level of the diaphragm revealed the internal diameter of the aorta when compressed to be 2 cm. and that of the false passage 3 cm. Thus there was a tendency for the latter to flank the former on its lateral aspects (Fig. 9) .
The thickness of the true aorta varied from 0-15 cm. to 0-2 cm. The wall common with the false passage was only slightly less thick than the unsplit portion. The posterior wall of the false passage measured 0-10 cm. The cross-section of the common wall was clearly made up of three layers, a central yellow portion and slightly thicker light grey -portions on either side. On the anterior aspect of the true passage the yellow layer-became compressed and the inner light grey layer was proportionately more thick. The rest of the wall of the false passage was composed of light grey tissue only. The outer wall of the whole was covered by a very thin layer of softer pinkish-grey tissue.
The weight of the heart together with the intra-pericardial aneurysm and its contents was 1190 g.
Branches of aorta. The intercostal artery openings were patent in the true aorta, and some were linked with corresponding openings in the false passage by thin strands of fibrous tissue. The cceliac, superior mesenteric, inferior mesenteric, left renal, and left testicular arteries opened direct into the true channel. The right renal and right testicular joined the false channel, corresponding apertures being present also in the common wall. All the lumbar branches of both sides opened into the false passage. The corresponding apertures in the true passage were patent, and some of these, like the corresponding intercostal vessels, were linked by fibrous strands to the false passage openings. The middle sacral artery was not involved in the dissection and therefore opened into the true passage immediately above the bifurcation.
Respiratory system. There was a large excess of straw-coloured fluid in the left pleural cavity. Firm adhesions were present between the parietal and visceral pleura on the right side, especially in the basal region. A small excess of pleural fluid was present in this cavity also. The trachea and main bronchi were full of frothy straw-coloured fluid. The lungs (right-1021 g.; left-i94 g.) were extremely cedematous, but apart from patchy basal collapse, slight congestion, and emphysema they showed no further macroscopic abnormality. The liver (2168 g.) showed moderate nutmeg change. The spleen (298 g.) was firm, cut crisply, the cut surface being of deep purple colour. The left kidney (383 g.) was congested.
The right kidney (326 g.), in addition to this change, contained an 'infarct in its upper half. The surface area involved was approximately 2 cm. square, having an irregular contour. The central part was light-yellow and immediately surrounding it there was a zone of congestion. On section the infarct was shown to be wedge-shaped, the apex reaching the rim of the pelvis. The remaining abdominal organs showed congestion. There was a cortical adenoma in the left adrenal, 1 2 cm. in diameter.
The head was not opened. There was no macroscopic abnormality of mouth, larynx, pharynx, and thyroid. HISTOLOGY Aorta. Sections were cut of the vessel (1) at the site of the rent and (2) just superior to the diaphragm. They were stained with haematoxylin and eosin, Van Gieson's stain, a modification of Weigert's elastic stain, and with Scharlach R for fat.
(1) The section was taken longitudinally through the aortic wall to include an area of the rent where the media formed the floor, and where the pulmonary artery was contiguous with the vessel. The media of the aorta here showed advanced degeneration. There was extensive fibrous replacement, diffuse mucoid degeneration and a few patches of necrosis. In one or two places the mucoid change had led to the formation of small lakes in the medial tissue. No fatty degeneration was demonstrated. The intima was a little atheromatous and the adventitial coat had undergone hyaline fibrosis.
(2) The split had taken place in the media approximately at the junction of the inner two-thirds and outer third (Fig. 10) showed marked hyperplasia for about a third of its circumference, i.e. for the extent of nearly the whole of the wall not shared with the false channel. This hyperplasia was most marked between the internal elastic lamina and the stripe; the hyperplastic tissue showed also a hyaline degeneration. In the area of intima contiguous to the split in the media there were some fair-sized capillary blood vessels.
The false channel partly overlapped the true channel. The wall showed a variable thickness. The wall common with the true passage consisting of approximately two-thirds of the original media was thicker than that elsewhere. The thinnest portion was that diametrically opposite this common wall where there were only a very few elastic fibres. The media showed a progressive diminution in thickness between these two points. Under low power, in the section stained with hxmatoxylin and eosin, the false passage showed an inner layer of pale staining tissue, an intermediate zone staining light pink, the original media giving a deep pink, and lastly the outer adventitial zone. It appeared thus that a new " intima " had been formed. The elastic stain section showed that in both the inner and intermediate zones there was still considerable elastic tissue, the density of this becoming less as the lumen was approached, this diminishing content of elastic tissue accounting for the progressive lightening of the stain in the hematoxylin and eosin section. In both these zones the elastic tissue was very degenerate, contrasting sharply with that in the normal media. As a result of the high content of elastic in the new " intima " the inner surface of this false tube showed fine corrugation. Its The adventitia surrounding the whole vessel was comparatively normal. A few elastic fibres were present. Collagen was a little more dense outside the free wall of the false passage where the elastic media was thinnest. The small vascular channels were dilated and full of blood and there had been haemorrhage into the surrounding tissue. Round one of these vessels there was an accumulation of small round cells.
In summary, the histological picture confirmed the clinical conclusion that dissection down the aorta had occurred a considerable time before death. The period of active repair had passed and endothelium had formed on the surface of the false passage. Further, the appearance of atheromatous degeneration with surface ulceration and calcification in those parts of the false passage not shared with the true passage, without any corresponding change in the wall common with the true passage, is added evidence that the dissection was of old standing.
Kidneys. Both congested. Right kidney, four recently infarcted areas: an artery in relation to the largest of these contained a small recent thrombus. The capsule and the perirenal fatty connective tissue overlying the infarcted areas showed organizing chronic inflammatory granulation tissue. Adrenal congested with cortical adenoma.
Liver and spleen. Venous congestion, and slight fatty degeneration of liver. Lungs. Slight congestion. (]Edema. Emphysema.
SUMMARY AND CONCLUSIONS A case of healed aneurysmal dissection of the aorta, of nine years' duration, is described. For some years the patient was able to live a very strenuous life, till symptoms of left ventricular failure appeared, the diagnosis then being syphilitic aneurysm with aortic regurgitation.
The autopsy findings are reported in detail. There can be little doubt that the original dissection occurred in 1936, nine years before death. The diagnosis at this time was renal colic, and it is interesting to find that the right renal artery arose from the false channel. Renal colic and haematuria have been described in reports of acute dissections, which sometimes involve one or both renal arteries.
The histological appearances of the aorta at the site of the intimal tear conform with those of idiopathic cystic medio-necrosis of the aorta (Erdheim, 1929; Moritz, 1932; Roberts, 1939; and Davies, 1941) . It is not unreasonable to assume that these changes were present to a degree at the time of the original accident.
Our thanks are due to Mr. A. E. Clark, for his assistance with the photographs, and to Dr. R. W. L. Todd, who referred the patient to us.
